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England and Rapieff in Russia, and more recently by Bastian
(also in England). The lamp was brought to a more practical
stage by Dr Arons in Germany, who seems to have been among*
the first to enclose the mercury vapour entirely; and Cooper
Hewitt in the United States, working on similar lines, introduced
the tube lamp in a commercial form. Such lamps are now well
known. They consist in a long exhausted tube with an electrode
at each end, and containing a small quantity of mercury. When
the lamp is alight, the entire tube is filled with luminous
mercury vapour. But special means are necessary to start the
lamp. The most trustworthy method of doing so is probably
the simple tipping arrangement. The tube is inclined, so that
the mercury runs down to one end and makes the contact.
When the tube is restored to a horizontal position the mercury
runs back into the vessel at its extremity, starting a long arc
as it does so. Sometimes the " tipping " is done by hand, but
when the lamps are out of reach it can conveniently be done
automatically on switching on the current by means of an
electro-magnetic solenoid. Other methods have been tried. For
example, a high momentary electrical discharge through the
, tube has the effect of rendering its contents momentarily con-
ducting, and so enabling the current to flow and the lamp to
start; or we may use a small subsidiary electrode, where a
small arc can be started, whence electrons rapidly find their
way throughout the entire tube; a small heating coil above the
mercury, which has the same effect; a floating contact actuated
by a solenoid outside the tube, etc Most of these methods have
proved to be too dependent on temperature, or too easily affected
by slight imperfections in the changes in the degree of ex-
haustion in the tube, to be really practicable.1
The physical problems involved in the mercury lamp are of
a complicated kind, and readers interested should refer to papers
by Steimnetz,"2 v. Recklinghausen,3 and Weintraub,4 and others.
The actual length of the tube in a 50-volt lamp is about
50 cms., the current consumed being 3'5 amperes, and the mean
sph. c.p. is given as 350. Two such lamps are commonly
run side by side in series for 100 volts. The specific con-
sumption is frequently given as being about 0*5 watt per
1  See Kruh, Eleldroteclmik und Maschinenbau, 23rd July 1911.
2  Trans. Int. Electr. Congress of &t Louis, 1904, vol. ii. p. 710.
3  EkUrot. Zeitschr., 1904, p. 23 ; 1902, p. 492.
4  Electrical World, vol. xlv., 1905, p. 887.